Several kinds of materials were examined for the usefulness as releasing agents in the preparation of various thin self-supporting target films for use in nuclear reaction experiments. NaCl, BaCl2, KCl, CsI, Teepol, glucose, KIO3, mica, nitrocellulose or Formvar was deposited onto glass plates as the release agent by vacuum evaporation or dipping method. The obtained target film was tested on impurities from the release agent by using nuclear reactions. The relative effectiveness of each release agent was also considered from ease in the stripping of target films.
Introduction
In recent studies of nuclear physics, the target materials for use in nuclear reaction experiments have been required as thin, pure and uniformed self-supporting foils less than a few mg/cm2 in thickness. Especially, it is required to use very thin targets (less than several hundred pg/cm2 in thickness) in the case of high resolution experiments by using high quality beams. Usually, such target foils are obtained by means of vacuum evaporation. It is hard practically to prepare self-supporting foils of such materials as alkali and alkali earth metals. These materials must be sup- holes in the film.
Release agents
Substrates were coated with release agent by dipping the slide glasses in solutions of Teepol and glucose in distilled water, nitrocellulose in acetone, and Formvar in ethylene dichloride. The substrates were smeared as uniformly as possible after being dried in a room and polished carefully with a clean cloth until no visible traces of the release agents were observed.
The release agents of BaC12, NaCI, CsI, KCl and KI03 were formed by vacuum evaporation from a tantalum boat (80pm in thickness, 10 mm in width and 50mm in length) onto the cleaned slide glasses, which were placed at 25 cm from the boat. The thickness of the release agents was several ten pg/cm2. Mica was also used as a release layer itself, in which the surface of mica was wiped wholly with gauze wet with pure acetone.
Preparation of carbon foil
Several methods3~5' have been developed for the preparation of very thin carbon foils by vacuum evaporation.
With these methods self-supporting carbon foils as thin as 20pg/cm2 can be obtained. The method used in the present experiment is a modification of the Bradly and Dearnaley method. We have thus easily prepared carbon foils of several tens pg/cm2 in thickness.
A 10 in. vacuum evaporator was used for making thin carbon foils. Two carbon rods of spectroscopical grade with 6 mm in diameter were set in an evaporator vessel as arcelectrodes. These carbon rods were supported with tantalum pipes which were also of high purity so as to reduce outgassing during the evaporation. One of the carbon rods was a column and the other was of a truncated conical end to make a point contact with each other. Springs were used to maintain a light contact of the rods during the evaporation.
Carbon was evaporated onto the slide glasses which had been already thinly covered by coating or evaporation with release agents. The arc-current of 100 to 150A at 5V was Only Si of about S pg/cm2 in thickness was observed in the carbon foil made by the thermal cracking method.
The observed contaminants in carbon foil are shown in Table 1 As a summary, it was found to be effective to use the NaCI or CsI release agents rather than KI03, KC1 and BaC12.
The main advantages of NaCI and CsI release agents are as follows: 1) Self-supporting films are easily obtained for many kinds of target materials.
2) Large range of thickness from several ten pg/cm2 to about several mg/cm2 could be made by using these agents with an area up to 25 mm X 25 mm.
3) The targets thus prepared have good uniformity in thickness with less than 5% deviation, and are mechanically very strong.
4) The targets contain negligible amount of impurities.
